Introduction
The first explicit example of the gauge/string duality [1] , [2] , [3] allowed to probe analytically previously unaccessible nonperturbative regime of N = 4 super-Yang-Mills theory via the IIB superstring on AdS 5 × S 5 background. It is in a sense the simplest instance of the AdS/CF T correspondence due to the maximal supersymmetry described by P SU(2, 2|4) supergroup both of the AdS 5 × S 5 superbackground and D = 4 supersymmetric conformal field theory (SCFT) on the boundary of AdS 5 space.
Another highly supersymmetric explicit example of the AdS/CF T correspondence that was put forward not long ago by Aharony, Bergman, Jafferis and Maldacena (ABJM) [4] provides dual description of the SCFT in the space-time of one lower dimension in terms of M−theory on AdS 4 × (S 7 /Z k ) background. In spite of the fact that lower dimensional theories basically have simpler dynamics compared to 4d ones the ABJM correspondence appears to be harder to verify since on both sides of the duality the isometry supergroup OSp(4|6) isomorphic to D = 3 N = 6 superconformal symmetry is lower than the maximally allowed one.
Difficulties manifest itself already at the level of constructing the classical action for the IIA superstring on AdS 4 × CP 3 superbackground that provides dual description of the 't Hooft limit of D = 3 SCFT proposed by ABJM [4] . Group-theoretic supercoset approach [5] , [6] , [7] , [8] originally elaborated to describe the IIB superstring on AdS 5 × S 5 background when applied to the AdS 4 × CP 3 superstring gives the partial answer [9] , [10] 2 because only the subspace of AdS 4 × CP 3 superspace can be realized as the supercoset manifold OSp(4|6)/(SO(1, 3) × U(3)). The OSp(4|6)/(SO(1, 3) × U(3)) sigma-model action [9] , [10] corresponds to fixing half of the gauge freedom related to κ−symmetry of the complete action [12] that can be obtained via the double dimensional reduction [13] of the D = 11 supermembrane action on the maximally supersymmetric AdS 4 × S 7 background [14] due to the Hopf fibration realization of the 7-sphere S 7 = CP 3 × S 1 [15] , [16] . Although OSp(4|6)/(SO(1, 3) ×U(3)) supercoset sigma-model fails to describe all possible AdS 4 ×CP 3 superstring configurations [9] , [12] it has clear group-theoretical structure and is classically 1 E-mail: d uvarov@ hotmail.com, uvarov@ kipt.kharkov.ua 2 Alternative way to construct the AdS 4 × CP 3 superstring using the pure spinor approach was followed in [11] .
integrable allowing one to utilize for its investigation many of the results obtained for the "elder brother" example of AdS 5 /CF T 4 correspondence relying on the intregrable structures 3 exhibited there [18] , [19] (for the collection of recent reviews see, e.g., [20] ).
In Ref. [21] we have found explicit form of the OSp(4|6)/(SO(1, 3) × U(3)) supercoset sigma-model action in the conformal basis for osp(4|6) Cartan forms considering the supercoset representative parametrized by Poincare coordinates for the AdS 4 space with 24 fermionic coordinates split into two sets of 12 related to Poincare and conformal supersymmetries from the AdS boundary superspace perspective 4 . Such a choice of the supercoset representative allows to formulate the stringy side of the duality in terms of the variables that contain those parametrizing D = 3 N = 6 boundary superspace, where the ABJM theory could be formulated off-shell [26] , [27] , [28] aiming at getting new insights into the relation between both theories.
The goal of this paper is to establish transformation properties under D = 3 N = 6 superconformal symmetry of the OSp(4|6)/(SO(1, 3) × U(3)) supercoset coordinates introduced in Ref. [21] , as well as to find Noether currents associated with the D = 3 N = 6 superconformal invariance of the OSp(4|6)/(SO(1, 3) × U(3)) superstring action. Similar problem of deriving D = 4 N = 4 superconformal transformations for the AdS 5 × S 5 superspace coordinates relevant to the AdS 5 /CF T 4 correspondence was addressed in [29] , [30] . We start with reviewing the OSp(4|6)/(SO(1, 3) × U(3)) sigma-model in the conformal basis for Cartan forms, then examine the action of left D = 3 N = 6 superconformal transformations on the OSp(4|6)/(SO(1, 3) × U(3)) supercoset element and proceed to derivation of the osp(4|6) Cartan forms transformation rules and Noether current densities for each of the individual transformations from D = 3 N = 6 superconformal symmetry.
The sigma-model action on the (10|24)−dimensional OSp(4|6)/(SO(1, 3)×U(3)) superspace was found in [9] , [10] following the general prescription [5] , [6] , [7] , [8] for constructing sigma-model-type actions on supercoset spaces that admit 4-element outer automorphism Z 4 of the underlying isometry superalgebra. It relies on identifying Cartan forms associated with 10 bosonic and 24 fermionic generators of the osp(4|6)/(so(1, 3) × u(3)) supercoset as the (10|24)−dimensional supervielbein components. Resulting action is invariant under the global OSp(4|6) supersymmetry, as well as gauge SO(1, 3) × U(3) and κ−symmetries, describes the requisite number of physical degrees of freedom, has correct bosonic limit and is classically integrable. In Ref. [21] we have considered the OSp(4|6)/(SO(1, 3) × U(3)) supercoset element The issue of seeking possible integrable structures for the AdS 4 × CP 3 superstring beyond the OSp(4|6)/(SO(1, 3) × U (3)) sigma-model has been recently addressed in Ref. [17] . 4 Previously such conformal-type parametrizations were used to examine the string/brane models involved into the higher-dimensional examples of AdS/CF T correspondence [22] , [23] , [24] , [25] .
conformal supersymmetry. Associated current 1-form in the conformal basis reads
or manifesting the Z 4 −grading
where
) superstring action in the conformal basis for Cartan forms (2.2) acquires the form
(2.5) with the Wess-Zumimo action given by
The first two summands in the kinetic part of the action (2.5) include Cartan forms associated with the generators P m of the space-time translations on the D = 3 Minkowski boundary of AdS 4 spaceω
where Supervielbein components in the directions tangent to the CP 3 manifold are identified with the su(4)/u(3) Cartan forms (Ω a 4 (d), Ω 4 a (d)) that are the off-diagonal components of the traceless Hermitean matrix of su(4) Cartan forms
,
Using the isomorphism SU(4) ∼ SO(6) it is possible to accommodate su(4) Cartan forms into the 6 × 6 matrix
antisymmetric w.r.t the metric
following the decomposition of the D = 6 vector representation as 3 ⊕3 of SU (3) 6 . For the considered choice of the OSp(4|6)/(SO(1, 3) × U(3)) supercoset element su(4) Cartan forms are given by the sum of two contributions
coming from bosons and fermions. Bosonic contribution
is described by the su(4) Catran form matrix associated with the SU(4)/U(3) coset element
Explicit expressions for the purely bosonic part of su(4) Cartan forms can be found in [21] . Fermionic contribution to (2.14)
is obtained by the T −transformation of the matrix 18) where the Grassmann coordinates have been written as D = 6 vectors in the 3 ⊕3 basis
The metric Hâb is the conventional unit D = 6 metric δ IJ written in the 3 ⊕3 basis. Both bases are connected by the transformation matrices , ηâ µ = Hâbη µb . The T −transformed 3 ⊕3 vectors will be endowed with hatŝ
etc. Using that Hâĉ(T T )ĉdHdb = Tâb for the chosen realization of the matrix T the fermionic part of su(4) Cartan form matrix can be cast into the form
The WZ term of the action (2.5) in the 3 ⊕3 basis can be written in the form
where Jâb is the CP 3 Kahler 2-form written in the 3 ⊕3 basis
It contains the world-sheet projections of fermionic 1-formŝ
related to Poincare supersymmetry generators (Q a µ ,Q µa ), and
related to conformal supersymmetry generators (S µa ,S 
with H being the compensating SO(1, 3) × U(3) transformation or passing to infinitesimal parameters
Substituting above relation into (2.2) yields
In conventional D = 6 vector basis it is given by the expression
I4a ). It takes simple diagonal form when contracted with the 6d rotation generators
The matrix J A B can be shown to satisfy the following equation
Since the supercoset string action is built out of the Cartan forms it is exactly invariant under the global symmetry in distinction with the original Green-Schwarz action [31] that is quasi-invariant because its WZ term cannot be presented as a 2-form in supercurrents. For detailed discussion on that point and the properties of WZ term on AdS backgrounds see, e.g., [32] .
Consider the D = 3 N = 6 superconformal algebra valued transformation parameter 
The quantities that cannot be accommodated into the individual Cartan form variations like, e.g.ω m (δ) = i δω m (d) represent parameters of the compensating transformations. In particular, the vectorb
is the parameter of SO(1, 3)/SO(1, 2) transformations, while the antisymmetric tensor
describes compensating SO(1, 2) Lorentz rotations. The parameters of compensating U(3) rotationŝ
have been presented in the form exhibiting explicit dependence on the entries
where 12) of the SU(4) matrix
that, as will be shown below, enters the transformation laws (3.18) of the SU(4)/U(3) coset element (2.16) under the D = 3 N = 6 superconformal symmetry.
) superspace coordinates that parametrize (2.1) include also the contributions proportional to the parameters of the compensating transformations (3.6), (3.8) and (3.10). D = 3 N = 6 Boundary superspace coordinates obey the following transformation rules
and c.c., wherex µν =x µν − iε µν (θθ), while that for the coordinate ϕ related to the AdS 4 space bulk direction reads
Transformation properties of the CP 3 complex coordinates
can be summarized in the form of SU(4)/U(3) coset representative (2.16) transformations 18) where the SU(4) matrix Wâb has been introduced in (3.13) and
represents U(3) compensating rotation matrix. Finally Grassmann coordinates associated with the conformal supersymmetry generators transform as follows Cartan forms associated with the osp(4|6)/(so(1, 3) × u(3)) supercoset generators are left-invariant under the above derived global transformations up to the compensating ones associated with the stability group generators. Corresponding Cartan forms in their turn transform in a connection-type way. In particular, bosonic 1-forms that are identified with the AdS 4 part of the supervielbein in general transform as
while, e.g. so(1, 2) Cartan forms in the spinor realization
su(4) Cartan forms are OSp(4|6) left-invariant up to the U(3) gauge transformation
from where we infer that the su(4)/u(3) 1-forms identified with the CP 3 part of the supervielbein transform as
and u(3) 1-forms exhibit connection-type transformation properties
Cartan forms that are identified with the supervielbein fermionic components transform in the following way
and
For individual transformations from the D = 3 N = 6 superconformal symmetry to be discussed below these expressions simplify by properly restricting the parameters of compensating transformations that will be indicated by the vertical line.
4 D = 3 N = 6 superconformal symmetry of the OSp(4|6)/(SO(1, 3) × U (3)) superstring: Noether currents
Noether current densities corresponding to the D = 3 N = 6 superconformal invariance of the superstring action (2.5) can be formally presented as the sum
where Σ is a transformation parameter 10 , of contributions of the AdS 4
and CP 3 parts of the kinetic term
as well as that of the Wess-Zumino term
Below we specialize to discussion of the individual transformations from the D = 3 N = 6 superconformal symmetry and present corresponding expressions for the Noether currents. 
Noether currents associated with
where the current contribution tensor equals
su(4) Cartan forms are also invariant under 3d translations
modulo the current contribution matrix
As a result variation of the CP 3 components of the supervielbein acquires the form
where we have adopted the following definition of the SU(3) vector dual to a rank 2 tensor that can also carry other indices Σ Then for the variation of remaining fermionic supervielbein components associated with the conformal supersymmetry we obtain
is the current contribution.
The current density related to the superstring action (2. The AdS part of the current density
is determined by the current contribution (4.6), the CP 3 part
is contributed by Eq.(4.9), and the current contributions (4.12), (4.14) determine the WZ part of the current density
Conformal boosts
Transformation properties of the Cartan forms that enter the AdS part of the OSp(4|6)/(SO(1, 3) × U(3)) superstring action (2.5) under local conformal boosts follow from the expressions (3.21) appropriately restricted
modulo the current contributions 
Variation of the su(4) Cartan forms is obtained by specializing to the conformal boost parameter dependence in Eq.(3.23)
The current contribution matrix
is obtained by T −transforming the matrix 
Thus variation of the supervielbein components tangent to the CP 3 manifold is brought to the form
and c.c. The expressions for the variation of fermionic 1-forms follow from (3.26) and (3.27). Namely, for Cartan forms related to Poincare supersymmetry one derives that 27) where the current contribution reads 
with the current contribution
The substitution of Eqs.(4.19), (4.26), (4.27) and (4.29) into the superstring action variation under D = 3 conformal boosts yields the current density
(4.32)
Dilatations
osp(4|6)/(so(1, 3)×u(3)) Cartan forms identified with the (10|24)−supervielbein components are invariant under the global scale transformations due to the presence of appropriate exponents of the AdS 4 bulk coordinate ϕ. Hence their variation under coordinate-dependent scale transformations is determined by the current contributions. In particular, for the components of supervielbein tangent to the AdS 4 space we obtain that 33) where − η νbx νµ . So that the variation of CP 3 part of the supervielbein is governed by the appropriate components of the matrix (4.36) with the current contribution
while those related to conformal supersymmetry transform as
where the corresponding current contribution is given by
Above presented current contributions determine the Noether current density related to the scale invariance of superstring action (2.5)
Specifically the AdS part of the current density
is contributed by Eq.(4.34), the CP 3 part
is determined by the current contributions that enter (4.37), and the WZ part
receives contributions from (4.39) and (4.41).
Lorentz rotations
Under local SO(1, 2) Lorentz rotations with parameters l mn Cartan forms identified with the supervielbein components tangent to the AdS 4 space exhibit the following transformation properties
with the current contributions Hence variation of the supervielbein components tangent to the CP 3 manifold is extracted from (4.49)
Variation of the supervielbein fermionic components that are identified with the Cartan forms related to Poincare supersymmetry follows from the general expression (3.26)
where the current contribution reads
Transformation properties of the Cartan forms related to conformal supersymmetry identified with another half supervielbein fermionic components follow from Eq.(3.27)
Then one is able to derive the current density related to global SO(1, 2) symmetry of the superstring action (2.5)
(4.55)
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The form of the AdS part of the current density 
Noether currents associated with SU (4) R−symmetry

U(3) Rotations
Global U(3) rotations represent an obvious symmetry of the AdS 4 part of (10|24)−supervielbein thus the nontrivial part of its variation under the coordinate-dependent U(3) rotations
is concentrated in the current contributions 
is obtained by T −transformation of the matrix
where the following objects have been introduced
So that the explicit form of the current contribution matrix iŝ
The matrix Tâb equal
will also be used below. From Eqs.(4.61) and (4.65) one derives transformation properties of the CP 3 part of the bosonic supervielbein
and c.c. expression. Fermionic supervielbein components associated with the Poincare supersymmetry transform under local U(3) rotations as follows
represents the current contribution. Analogously variation of the fermionic supervielbein components related to conformal supersymmetry is given by the expression
In summary the current density associated with the U(3) global invariance of superstring action (2.5)
consists of three summands 
SU(4)/U(3) transformations
As in the case of U(3) rotations Cartan forms from the AdS 4 sector are invariant under local SU(4)/U(3) transformations So that one extracts from the above expressions the transformation rules for the supervielbein bosonic components tangent to the CP 3 manifold so that the CP 3 part of the bosonic supervielbein transforms as 
104) and adding the current contribution terms 
where the current contributionŝ
are obtained by the T −transformation of the matrices
So that the current contribution matrices (4.107) and (4.108) acquire the form 
Conclusion
The OSp(4|6)/(SO(1, 3) ×U (3)) supercoset sigma-model [9] , [10] describes manifestly classically integrable part of the AdS 4 ×CP 3 superstring action [12] . By virtue of the isomorphism between the osp(4|6) superalgebra and D = 3 N = 6 superconformal algebra it can be presented in the conformal basis for osp(4|6)/(so(1, 3) × u(3)) Cartan forms [21] that are identified with the 'reduced' (10|24)−dimensional D = 10 N = 2A superspace vielbein obtained from the full one [12] by setting to zero 8 fermionic coordinates related to space-time supersymmetries broken by the AdS 4 × CP 3 superbackground. The OSp(4|6)/(SO(1, 3) × U(3)) supercoset sigma-model action is by construction invariant under the global OSp(4|6) supergroup transformations and hence is also invariant under D = 3 N = 6 superconformal symmetry that is the global symmetry of ABJM gauge theory [34] . In this paper we have derived explicit expressions for the corresponding world-sheet current densities associated with each type of the transformations from D = 3 N = 6 superconformal symmetry. Considering the OSp(4|6)/(SO(1, 3) × U(3)) supercoset element parametrized by D = 3 N = 6 super-Poincare coordinates supplemented by the CP 3 coordinates, AdS 4 space bulk coordinate and Grassmann coordinates related to the conformal supersymmetry we have found their full transformations under D = 3 N = 6 superconformal symmetry. So that passing to the canonical formulation it should be possible to calculate the algebra of associated supercharges.
Among the potential applications of the obtained results one could mention the semiclassical quantization around solutions to the OSp(4|6)/(SO(1, 3) × U(3)) superstring equations of motion [35] . They are also the starting point to examine residual symmetry algebras surviving upon fixing the gauge symmetries of OSp(4|6)/(SO(1, 3) × U(3)) sigma-model action (see, e.g. [36] ).
